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Nucleotide sequences encoding maize RAD5 1 

Abstract 

Nucleic acid sequences encoding two RAD51 recombinases active in maize plants are 
provided. cDNA sequences including the ZmRADSl coding sequences and unique 3 ! - 
untranslated regions which are useful as RFLP probes, are also provided. The production 
of plasmids containing a nucleic acid sequence encoding a ZmRADSl fusion protein, as 
well as the use of the plasmids to introduce the ZmRADS 1 coding sequence into a host 
cell, such as maize cell, are also disclosed. 
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Claims 



What is claimed is: 

1. An isolated polynucleotide comprising a member selected from the group consisting 
of: 

a) a polynucleotide encoding a polypeptide selected from the group consisting of SEQ ID 
NO: 3 and SEQ ID NO: 7; 

b) a polynucleotide having at least 90% identity to a polynucleotide of (a); 

c) a polynucleotide which will hybridize under stringent hybridization conditions to said 
polynucleotide of (a) or (b); and 



d) a polynucleotide comprising at least 30 contiguous nucleotides from a polynucleotide 
of(a),(b)or(c); 

wherein the polynucleotide of (a), (b) or (c) encodes a polypeptide with recombinase 
activity. 

2. The isolated polynucleotide of claim 1, wherein said polynucleotide has a sequence 
selected from the group consisting of SEQ ID NO: 2 and SEQ ID NO: 6. 

3. An expression cassette comprising a polynucleotide of claim 1 operably linked to a 
promoter. 

4. The host cell transfected with an expression cassette of claim 3. 

5. The host cell of claim 4, wherein said host cell is a bacterial cell. 

6. The host cell of claim 4, wherein said host cell is a sorghum or maize cell. 

7. A method of making maize recombinase comprising the steps of: 

a) transforming or transfecting a host cell with the expression cassette of claim 3; and 

b) purifying the recombinase from the host cell. 

8. The method of claim 7, wherein the host cell is selected from the group consisting of a 
bacterial cell, a plant cell, a mammalian cell and a yeast cell. 

9. A method of modulating ZmRAD 51 activity in a plant, comprising: 

(a) introducing into a plant cell an expression cassette comprising an isolated 
polynucleotide of claim 1 operatively linked to a promoter; 

(b) culturing the plant cell under plant cell growing conditions; 

(c) regenerating a plant which possesses the transformed genotype, and 

(d) inducing expression of said polynucleotide for a time sufficient to modulate 
ZmRADSl activity in said plant. 

10. A transgenic plant cell comprising an isolated polynucleotide of claim 1. 

1 1. A transgenic plant comprising an isolated polynucleotide of claim 1. 

12. A transgenic seed from the transgenic plant of claim 11. 

13. Primer pairs for isolating at least a part of a Zea mays recombinase gene, selected 
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Protein having glutaminase activity and gene encoding the same 

Abstract 

There are disclosed a protein having an amino acid sequence represented by amino acid 
numbers 1 to 684 or 49 to 684 shown in SEQ ID NO:2, or a protein having a glutaminase 
activity in which one or more amino acids is/are deleted from, substituted by, inserted to 
or added to the amino acid sequence of the above protein; a gene containing DNA 
encoding the above protein or a gene encoding a protein which hybridizes with the DNA 
of the above gene under a stringent condition and has a glutaminase activity; a 
recombinant DNA containing the above gene; a transformant or a transductant containing 
the above recombinant DNA; and a process for producing glutaminase which comprises 
culturing the above transformant or the above transductant and collecting glutaminase 
from a culture medium. 
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Claims 



What is claimed is: 

1. An isolated nucleic acid comprising a nucleotide sequence selected from the group 
consisting of: 

(a) a nucleotide sequence encoding an amino acid sequence comprising amino acids 1 to 
634ofSEQIDNO:2, and 

(b) a nucleotide sequence, the complement thereof which binds to said nucleotide 
sequence (a) under stringent hybridization conditions of a sodium concentration of 50- 
300 mM and a temperature of 42-68.degree. C, wherein said nucleic acid encodes a 
protein having glutaminase activity. 

2. An isolated nucleic acid comprising a nucleotide sequence selected from the group 
consisting of: 

(a) a nucleotide sequence encoding an amino acid sequence comprising amino acids 49 to 
684 ofSEQIDNO:2, and 

(b) a nucleotide sequence, the complete complement thereof which binds to said 
nucleotide sequence (a) under stringent hybridization conditions of a sodium 
concentration of 50-300 mM and a temperature of 42-68.degree. C, 

wherein said nucleic acid encodes a protein having glutaminase activity. 

3. An isolated nucleic acid comprising a nucleotide sequence of SEQ ID NO:l, or a 
complete complement thereof which binds to SEQ ID NO:l under stringent 
hybridization conditions of a sodium concentration of 50-300 mM and a temperature of 
42-68.degree. C, 

wherein said nucleic acid encodes a protein having glutaminase activity. 

4. A recombinant nucleic acid comprising the nucleotide sequence of claim 3. 
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Nucleic acid encoding PTH1R receptor 

Abstract 

The present invention relates to novel parathyroid hormone (PTH) and parathyroid 
hormone related protein (PTHrP) receptors (PTH1R and PTH3R) isolated from zebrafish. 
The receptors of the present invention share homology with previously identified 
parathyroid hormone (PTH)/parathyroid related protein (PTHrP) receptors. Isolated 
nucleic acid molecules are provided encoding the zebrafish PTH1R and PTH3R 
receptors. PTH1R and PTH3R receptor polypeptides are also provided, as are vectors, 
host cells and recombinant methods for producing the same. The invention further relates 
to screening methods for identifying agonists and antagonists of PTH1R and PTH3R 
receptor activity and to diagnostic and therapeutic methods. 
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This application claims the benefit of the filing date of provisional application No. 
60/1 10,467 filed on Nov. 30, 1998, which is herein incorporated by reference. 



Claims 



What is claimed is: 

1. An isolated nucleic acid molecule comprising a polynucleotide having a nucleotide 
sequence selected from the group consisting of: 

(a) a nucleotide sequence encoding a parathyroid hormone (PTH)/PTH-related peptide 
(PfHrP) receptor (PTH1R receptor) having the complete amino acid sequence of amino 
acids 1 to 536 in SEQ ID NO:2; 

(b) a nucleotide sequence encoding the PTH1R receptor having the amino acid sequence 
of amino acids 2 to 536 in SEQ ID NO:2; 

(c) a nucleotide sequence encoding the mature PTH1R receptor having the amino acid 
sequence of amino acids 25 to 536 in SEQ ID NO:2; 

(d) a nucleotide sequence encoding the PTH1R receptor having the complete amino acid 
sequence encoded by the cDNA clone deposited with the ATCC as deposit PTA-916; 



(e) a nucleotide sequence encoding the mature PTH1R receptor having the amino acid 
sequence encoded by the cDNA deposited with the ATCC as deposit PTA-916; 

(f) a nucleotide sequence encoding the PTH1R extracellular domain, said extracellular 
domain having the amino acid sequence of amino acids 25 to 147 in SEQ ID NO:2; 

(g) a nucleotide sequence encoding the PTH1R transmembrane domain, said 
transmembrane domain having the amino acid sequence of amino acids 148 to 416 in 
SEQ ED NO:2; and 

(h) a nucleotide sequence complementary to any of the nucleotide sequences in (a), (b), 
(c), (d), (e), (f) or (g). 

2. The nucleic acid molecule of claim 1 wherein said polynucleotide has the complete 
nucleotide sequence of the cDNA clone deposited with the ATCC as deposit PTA-916. 

3. The nucleic acid molecule of claim 1 wherein said polynucleotide has the nucleotide 
sequence encoding the PTH1R receptor having the complete amino acid sequence 
encoded by the cDNA deposited with the ATCC as deposit PTA-916. 

4. The nucleic acid molecule of claim 1 wherein said polynucleotide has the nucleotide 
sequence encoding the mature PTH1R receptor having the amino acid sequence encoded 
by the cDNA clone deposited with the ATCC as deposit PTA-916. 

5. An isolated nucleic acid molecule comprising a polynucleotide which hybridizes under 
stringent hybridization conditions to a polynucleotide having a nucleotide sequence 
identical to a nucleotide sequence in (a), (b), (c), (d), (e), (f), (g) or (h) of claim 1; 

wherein said stringent hybridization conditions consist of overnight incubation at 
42. degree. C. in a solution comprising: 50% formamide, S.times.SSC (150 mM NaCl, 15 
mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5.times.Dehardt's solution, 
10% dextran sulfate, and 20 g/ml denatured, sheared salmon sperm DNA, followed by 
washing the filters in O.l.times.SSC at 65.degree. C; 

wherein said polynucleotide which hybridizes does not have the nucleotide sequence of a 
human, mouse, rat or bovine PTH1R; 

and wherein said polynucleotide which hybridizes does not hybridize under stringent 
hybridization conditions to a polynucleotide having a nucleotide sequence consisting of 
only A residues or of only T residues. 

6. An isolated nucleic acid molecule comprising a polynucleotide which encodes an 
epitope-bearing region of a PTH1R receptor comprising an amino acid sequence of 
between 7 and 30 amino acids from the amino acid sequence in (a), (b), (c), (d), (e), (f) or 
(g) of claim 1. 
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Motor proteins and methods for their use 

Abstract 

The invention provides isolated nucleic acid and amino acid sequences of HsKip3d, 
antibodies to HsKip3d, methods of screening for HsKip3d modulators using biologically 
active HsKip3d, and kits for screening for HsKip3d modulators. 
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Claims 



What is claimed is: 

1 . An isolated nucleic acid sequence encoding a motor protein, wherein the motor protein 
has the following properties: (i) the protein has microtubule stimulated ATPase activity; 
and (ii) the protein comprises a sequence that has greater than 90% sequence identity to 
SEQ ED NO:2 or SEQ ED NO:4 as measured using a sequence comparison algorithm. 

2. An isolated nucleic acid sequence of claim 1, wherein the protein specifically binds to 
polyclonal antibodies to a protein comprising SEQ ID NO:2 or SEQ ID NO:4. 

3. An isolated nucleic acid sequence, wherein the nucleic acid encodes a protein having 
an amino acid sequence comprising SEQ ID NO:2 or SEQ ID NO:4. 

4. An isolated nucleic acid sequence having a nucleotide sequence comprising SEQ ID 
NO: lor SEQIDNO:3. 

5. An isolated nucleic acid sequence of claim 1, wherein the nucleic acid sequence 
selectively hybridizes under high stringency conditions to a nucleic acid having a 
sequence or complementary sequence of SEQ ID NO:l or SEQ ID NO:3, wherein said 
stringent hybridization conditions are selected from the group consisting of (1) 0.01 5_M 
sodium chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at SO.degree. C; 
(2) 50% formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% 
polyvinylpyrrolidone/50 mM sodium phosphate buffer at pH 6.5 with 750 mM sodium 
chloride and 75 mM sodium citrate at 42.degree. C; and (3) 50% formamide, 

5. times.SSC (0.75 M sodium chloride, 0.75 M sodium citrate), 50 mM sodium phosphate 
(pH 6.8), 0.1% sodium pyrophosphate, S.times.Denhardt's solution, 50 .mu.g/mL 
sonicated salmon sperm DNA, 0.1% sodium dodecyl sulfate and 10% dextran sulfate at 
42.degree. C, with washes at 42.degree. C. in 0.2.times.SSC and 50% formamide at 
55.degree. C, followed by a wash of O.l.times.SSC containing EDTA at 55.degree. C. 

6. An expression vector comprising a nucleic acid encoding a motor protein, wherein the 
motor protein has the following properties: (i) the protein has microtubule stimulated 
ATPase activity; and (ii) the protein comprises a sequence that has greater than 90% 
sequence identity to SEQ ED NO:2 or SEQ ID NO:4 as measured using a sequence 
comparison algorithm. 
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Gene encoding hyaluronan synthase 

Abstract 

An isolated and purified DNA molecule encoding hyaluronan synthase-2 (Has2) is 
provided, as is purified and isolated Has2 polypeptide. 
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Claims 



What is claimed is: 

1 . An isolated and purified DNA molecule comprising a DNA segment encoding a 



mammalian hyaluronan synthase or an enzymatically active fragment thereof, wherein 
the DNA molecule hybridizes under stringent hybridization conditions to the DNA 
molecule having SEQ ID NO:l or the compliment thereof. 

2. An expression cassette comprising a promoter operably linked to the DNA molecule of 
claim 1. 

3. A host cell transformed with the DNA molecule of claim 1 . 

4. A method to produce hyaluronan synthase, comprising: culturing a host cell 
transformed with the DNA molecule of claim 1 operably linked to a promoter, so that 
said host cell expresses recombinant hyaluronan synthase. 

5. The method of claim 4 further comprising isolating said hyaluronan synthase from the 
host cell. 

6. A method of altering the amount of hyaluronan produced by a cell, comprising: 

(a) introducing into a host cell the DNA molecule of claim 1 operably linked to a 
promoter functional in the host cell so as to yield a transformed host cell; and 

(b) expressing the DNA segment in the transformed host cell in an amount that alters the 
amount of hyaluronan produced by the transformed cell relative to the amount of 
hyaluronan produced by a corresponding untransformed cell. 

7. The method of claim 6 wherein the amount of hyaluronan produced by the transformed 
host cell is increased relative to the amount of hyaluronan produced by the corresponding 
untransformed host cell. 

8. The method of claim 6 wherein the amount of hyaluronan produced by the transformed 
host cell is decreased relative to the amount of hyaluronan produced by the corresponding 
untransformed host cell. 

9. The DNA molecule of claim 1 wherein the DNA segment encodes murine hyaluronan 
synthase. 

10. The DNA molecule of claim 9 or 1 wherein the DNA segment encodes the 
hyaluronan synthase having SEQ ED NO:2. 

11. The DNA molecule of claim 1 wherein the DNA segment comprises SEQ ED NO:l. 

12. The DNA molecule of claim 1 wherein the DNA segment encodes human hyaluronan 
synthase. 



13. The DNA molecule of claim 12 or 1 wherein the DNA segment comprises SEQ ID 
NO:23. 
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Nucleic acid molecules encoding CASPR/pl90 

Abstract 

The 190 kDa Contactin Associated PRotein (CASPR/pl90) is identified and is 
implicated as the bridge between contactin and intracellular second messenger systems 
for the signal caused by the binding of the carboxy anhydrase domain of RPTP.beta. to 
contactin and resulting in neurite growth, differentiation or survival. Mammalian 
CASPR/pl90 cDNAs and proteins are described, including those from human and rat. In 
addition, particular domains of the proteins are characterized. 
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Claims 



What is claimed is: 

1. An isolated nucleic acid molecule comprising a nucleotide sequence that: 

(a) encodes the amino acid sequence SEQ ID NO:2; or 

(b) encodes the amino acid sequence SEQ ID NO:4. 

2. An isolated nucleic acid molecule comprising a nucleotide sequence that hybridizes 
under highly stringent conditions to the full complement of the nucleic acid molecule of 
claim 1, and encodes a naturally occurring pi 90 polypeptide, wherein the highly 
stringent hybridization conditions comprise washing in 0.1. times. SSC/0.1% SDS at 
68. degree. C. 

3. An isolated nucleic acid molecule which comprises (a) a nucleotide sequence that 
encodes a polypeptide having the amino acid sequence shown in SEQ ID NO:2 from 
amino acid residues 40-168, 199-330, 362-486, 544-576, 582-739, 809-938, 961-985, 
1031-1077, 1083-1218, or 1328-1369; or (b) a nucleotide sequence that is fully 
complementary to the nucleotide sequence of (a). 

4. An isolated nucleic acid molecule which comprises 

(a) a nucleotide sequence that encodes a pi 90 polypeptide lacking at least one, but not 
all, of the following segments of amino acid residues: 40-168, 199-330, 362-486, 544- 
576, 582-739, 809-938, 961-985, 1031-1077, 1083-1218, 1282-1306, or 1328-1369 of 
SEQ LD NO:2; or; 
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Papilloma viruses, products for the detection thereof as well as for treating diseases caused 
by them 

Abstract 

This invention relates to a DNA coding for a peptide of a papilloma virus major capsid protein and a 
papilloma virus genome, respectively. Furthermore, this invention concerns proteins coded by the 
papilloma virus genome and antibodies directed thereagainst as well as the use thereof for diagnosis, 
treatment and vaccination. 
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Claims 



What is claimed is: 

1. An isolated polynucleotide consisting essentially of: 

(a) a nucleotide sequence encoding the peptide of SEQ ID NO:2, SEQ ID NO:5, or SEQ ID NO:8; 

(b) a nucleotide sequence hybridizing to the nucleotide sequence of SEQ ID NO:l, SEQ ID NO:4, or 
SEQ ID NO:7; or 

(c) the complement of (a) or (b); 

wherein the polynucleotide has a homology of at least 90% to the nucleotide sequence of SEQ ID NO:l, 
SEQ ID NO:4, or SEQ ID NO:7, or the complement thereof 

2. An isolated polynucleotide encoding a peptide of a papilloma virus major capsid protein, wherein the 
said polynucleotide has been obtained using the following steps: 

(a) incubating total DNA isolated from a biopsy of epithelial neoplasm with a nucleic acid having at 
least a portion of the nucleotide sequence of SEQ ID NO:l, SEQ ID NO:4, or SEQ ID NO:7, under a 
condition that allows hybridization of a polynucleotide derived from a papilloma virus genome included 
in the total DNA to said nucleotide sequence of the complement of SEQ ID NO:l, SEQ ID NO:4, or 
SEQ ID NO:7; and 

(b) identifying and isolating a polynucleotide that hybridizes to the complement of the nucleotide 
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sequence of SEQ ID NO:l, SEQ ID NO:4, or SEQ ID NO:7 in step (a); 

wherein the polynucleotide has a homology of at least 90% to the nucleotide sequence of SEQ ID NO:l, 
SEQ ID NO:4, or SEQ ID NO:7. 

3. An isolated polynucleotide, consisting essentially of (a) a nucleic acid encoding a peptide comprising 
the amino acid sequence of SEQ ID NO:2, SEQ ID NO:5, or SEQ ID NO:8, or (b) the complement of 
(a). 

4. An isolated polynucleotide, wherein the polynucleotide consists essentially of the nucleotide sequence 
of SEQ ID NO:l, SEQ ID NO:4, or SEQ ID NO:7, or the complement thereof. 

5. A plasmid comprising the polynucleotide of claim 1 or 2. 

6. A plasmid comprising the polynucleotide of claim 3 or 4. 

7. An expression vector comprising the polynucleotide of claim 1 or 2. 

8. An expression vector comprising the polynucleotide of claim 3 or 4. 

9. A host cell comprising the plasmid of claim 5. 

10. A host cell comprising the plasmid of claim 6. 

1 1. A host cell comprising the expression vector of claim 9. 

12. A host cell comprising the expression vector of claim 8. 

13. A method of producing a peptide of a papilloma virus major capsid protein, comprising cultivating 
the host cell of claim 11 under suitable conditions. 

14. A method of producing a peptide of a papilloma virus major capsid protein, comprising cultivating 
the host cell of claim 12 under suitable conditions. 

15. A method of detecting a papilloma virus DNA, comprising: 

(a) hybridizing under stringent conditions at least a portion of the polynucleotide of claim 1, 2, 3, or 4 
to a DNA sample; and 

(b) identifying papilloma virus in said DNA sample by detecting a hybridization signal. 

16. A composition comprising the polynucleotide of claim 1, 2, 3, or 4 as reagent for diagnosis and a 
diagnostically acceptable carrier. 

17. A method of producing a papilloma virus genome, comprising: 

(a) incubating total DNA isolated form a biopsy of epithlial neoplasm with a nucleic acid having at least 
a portion of the nucleotide sequence of SEQ ID NO:l, SEQ ID NO:4, or SEQ ID NO:7, under a 
condition that allows hybridization of a polynucleotide derived from a papilloma virus genome included 
in the total DNA to said nucleotide sequence of the complement of SEQ ID NO:l, SEQ ID NO:4, or 
SEQ ID NO:7; and 
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United States Patent 6384304 
Quandt, etal. May 7, 2002 

Conditional sterility in wheat 

Abstract 

The invention relates to the use of a deacetylase coding sequence for obtaining conditional sterility in 
wheat. The invention relates to vectors comprising a deacetylase coding sequence under control of 
promoters which direct stamen-selective expression in wheat, which are particularly suited for the 
production of wheat plants which can be made male-sterile upon application of an acetylated toxin. 
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Claims 



We claim: 

1 . A wheat plant, having a chimeric gene integrated into its genome, the chimeric gene comprising: 

a) a DNA molecule encoding a deacetylase from Stenotrophomonas sp; and 

b) a promoter directing stamen-selective expression in wheat wherein the DNA molecule encoding the 
deacetylase is in the same transcriptional unit and under control of the stamen-selective promoter. 

2. The wheat plant of claim 1, wherein said DNA molecule encodes a biologically active fragment or a 
variant of the deacetylase encoded by SEQ ID No. 9. 

3. The wheat plant of claim 1 , wherein said DNA molecule encodes a deacetylase having the amino acid 
sequence of SEQ ID No. 8. 

4. The wheat plant of claim 1, wherein said DNA molecule comprises the sequence of SEQ ID No. 9, or 
a sequence capable of hybridizing to SEQ ID No. 9 under standard stringent conditions. 

5. The wheat plant of claim 1, wherein said stamen-selective promoter is a CA55 promoter. 

6. The wheat plant of claim 1, wherein said stamen-selective promoter is a T72 promoter. 

7. The wheat plant of claim 1, wherein said stamen-selective promoter is an El promoter. 

8. A process for producing hybrid wheat seed, said process comprising 

i) producing seeds capable of growing into conditionally male-sterile wheat plants, said seeds having a 
chimeric gene integrated in their genome, the chimeric gene comprising: 

a) a DNA molecule encoding a deacetylase from Stenotrophomonas sp., and 

b) a stamen-selective promoter wherein the DNA molecule encoding the deacetylase is in the same 
transcriptional unit and under the control of the stamen-selective promoter; 
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ii) interplanting said seeds capable of growing into conditionally male-sterile wheat plants with seeds 
capable of growing into male fertile wheat plants; 

iii) inducing male-sterility in said conditionally male-sterile plants by applying an N-acetyl-PPT, which 
in itself is not toxic to the plants or plant cells; and 

iv) harvesting hybrid seed. 

9. The process of claim 8, wherein said DNA molecule encodes a biologically active fragment or a 
variant of the deacetylase encoded by SEQ. ID. No. 9. 

10. The process of claim 8, wherein said DNA molecule encodes the deacetylase comprising the amino 
acid sequence of SEQ ID No. 8. 

1 1 . The process of claim 8, wherein said DNA molecule comprises the sequence of SEQ ID No. 9, or a 
sequence capable of hybridizing to SEQ ID No. 9 under standard stringent conditions. 

12. The process of claim 8, wherein said stamen-selective promoter is a CAS 5 promoter. 

13. The process of claim 8, wherein said stamen-selective promoter is a T72 promoter. 

14. The process of claim 8, wherein said stamen-selective promoter is an El promoter. 

15. The process of claim 8, wherein said male fertile plants are female-sterile. 

16. A process for producing a conditionally male-sterile wheat plant, said process comprising 

i) transforming a wheat plant cell or tissue with a chimeric gene which comprises: 

a) a DNA molecule encoding a deacetylase from Stenotrophomonas sp., and 

b) a stamen-selective promoter wherein the DNA molecule encoding the deacetylase is in the same 
transcriptional unit and under the control of said stamen-selective promoter; 

ii) regenerating said conditionally male-sterile plant from said cell or tissue; and optionally, 

iii) applying an N-acetyl-PPT to said conditionally male-sterile plant, which is in itself not toxic to the 
plant or plant cells to make said plant male-sterile. 

17. The process of claim 16, wherein said DNA molecule encodes a biologically active fragment of the 
deacetylase encoded by SEQ. ID. No. 9. 

18. The process of claim 16, wherein said DNA molecule encodes the deacetylase of SEQ ID No. 8. 

19. The process of claim 16, wherein said DNA molecule comprises the sequence of SEQ ID No. 9, or a 
sequence capable of hybridizing to SEQ ID No. 9 under standard stringent conditions. 

20. The process of claim 16, wherein said stamen-selective promoter is a CA55 promoter. 

21. The process of claim 16, wherein said stamen-selective promoter is a T72 promoter. 
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Seed specific promoters 

Abstract 

The present invention is directed to isolated promoter sequences from seed-specific 
genes, such as KNAT41 1 . When operably linked to either the coding sequence of a 
heterologous gene or a sequence complementary to a native plant gene, the subject 
promoters direct expression of the coding sequence or complementary sequence in a plant 
seed, including the early embryo. The promoter sequences are useful in expression 
cassettes and expression vectors for the transformation of plants. Also provided are 
methods of directing seed-specific expression of a gene or sequence complementary to a 
native plant gene by introducing into a plant cell an isolated nucleic acid comprising a 
subject promoter operably linked to said gene or complementary sequence. Methods for 
activating a site-specific recombination system in the early embryo of a seed by 
transforming a plant with an expression cassette comprising a subject promoter operably 
linked to a recombinase gene are also provided. 
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Claims 



What is claimed is: 

1 . An isolated nucleic acid comprising a promoter which has the seed-specific promoter 
activity of the KNAT41 1 promoter, said promoter hybridizing under stringent 
hybridization conditions to the KNAT41 1 promoter having the nucleotide sequence as 
set forth in SEQ ID NO:l, wherein said stringent hybridization conditions comprise 
hybridization in 4.times.SSC at 65.degree. C and washing in 0.1. times. SSC at 65. degree. 
C. 

2. An isolated nucleic acid comprising a promoter which has the seed-specific promoter 
activity of the KNAT41 1 promoter, said promoter having a sequence identity of about 
60% to about 65% when compared to the nucleotide sequence of the KNAT411 promoter 
as set forth in SEQ ID NO: 1 . 

3. An isolated nucleic acid comprising a promoter which has the seed-specific promoter 
activity of the KNAT41 1 promoter, said promoter having a sequence identity of about 
65% to about 75% when compared to the nucleotide sequence of the KNAT41 1 promoter 
as set forth in SEQ ID NO: 1 . 

4. An isolated nucleic acid comprising a promoter which has the seed-specific promoter 
activity of the KNAT41 1 promoter, said promoter having a sequence identity of about 
75% to about 85% when compared to the nucleotide sequence of the KNAT41 1 promoter 
as set forth in SEQ ID NO:l. 

5. An isolated nucleic acid comprising a promoter which has the seed-specific promoter 
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Nucleic acids encoding a plant enzyme involved in very long chain fatty acid synthesis 



Abstract 



Nucleic acid molecules encoding an enzyme involved in very long chain fatty acid (VLCFA) elongation 
in plants are disclosed. The invention includes a cDNA, genomic clone and encoded protein, as well as 
plants having modified VLCFA composition, such as modified epicuticular waxes, and methods of 
making such plants. 
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This application claims priority to co-pending U.S. provisional patent application Ser. No. 60/043,831, 
filed on Apr. 14, 1997. 



Claims 



We claim: 

1 . A recombinant nucleic acid molecule comprising a promoter sequence operably linked to a nucleic 
acid sequence, wherein the promoter sequence comprises a transcriptional regulatory region capable of 
mediating gene expression in epidermal cells of Arabidopsis wherein the transcriptional regulatory 
region hybridezes under stringent conditions to: Seq. I.D. No. 12 or the complement of Seq. I.D. No. 12. 

2. A recombinant nucleic acid molecule according to claim 1 wherein the promoter sequence comprises 
at least 50 consecutive nucleotides of the sequence shown in Seq. I.D. No. 12 or the complement of Seq. 
I.D. No. 12. 

3. The recombinant nucleic acid molecule according to claim 1, wherein the promoter sequence is at 
least 70% identical to the sequence set forth in Seq. LD. No. 12. 

4. A recombinant nucleic acid molecule according to claim 1, wherein the promoter sequence is at least 
80% identical with the sequence set forth in Seq. LD. No. 12 or the complement of Seq. I.D. No. 12. 
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5. A recombinant vector comprising a nucleic acid molecule according to claim 1. 

6. A transgenic plant comprising a heterologous nucleic acid sequence, wherein the heterologous nucleic 
acid sequence comprises the recombinant nucleic acid molecule of claim 1 . 

7. The recombinant nucleic acid molecule according to claim 1, wherein the nucleic acid sequence 
encodes a protein having very long chain fatty acid elongase activity. 

8. A method of producing a transgenic plant comprising introducing into the plant the recombinant 
nucleic acid molecule of claim 1 . 

9. A plant produced by sexual or asexual propagation of the transgenic plant produced according to the 
method of claim 8, or by propagation of progeny of the transgenic plant, wherein the plant comprises the 
recombinant nucleic acid molecule. 

10. A method of isolating a nucleic acid molecule having promoter activity, comprising hybridizing 
under stringent conditions a nucleic acid preparation with a probe comprising Seq. LD. No. 12 or the 
complement of Seq. I.D. No. 12. 

1 1. A plant cell comprising a heterologous nucleic acid sequence, wherein the heterologous nucleic acid 
sequence comprises the recombinant nucleic acid molecule of claim 1. 

12. A recombinant nucleic acid molecule comprising a promoter sequence operably linked to a nucleic 
acid sequence, wherein the promoter sequence comprises a transcriptional regulatory region capable of 
mediating gene expression in epidermal cells of Arabidopsis wherein the transcriptional regulatory 
region is obtainable from a plant VLCFA condensing enzyme gene comprising an open reading frame 
that hybridizes under stringent conditions to Seq. I.D. No. 3 or to the complement of Seq. LD. No. 3. 
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